Targeting of pro-apoptotic TLR adaptor SARM to mitochondria: definition of the critical region and residues in the signal sequence.
The fifth and the most well-conserved member of the TLR (Toll-like receptor) adaptor, SARM (sterile α- and HEAT/armadillo-motif-containing protein), has been reported to be an important mediator of apoptosis. However, the exact cellular localization of SARM with respect to its role is unclear. In the present study we show that SARM specifically co-localizes with mitochondria. Endogenous SARM is mainly found in the mitochondria. We demonstrate that the N-terminal 27 amino acids (S27) of SARM, which is hydrophobic and polybasic, acts as a mitochondria-targeting signal sequence, associating SARM to the mitochondria. The S27 peptide has an inherent ability to bind to lipids and mitochondria. This sequence effectively translocates the soluble EGFP (enhanced green fluorescence protein) reporter into the mitochondria. Positioning S27 downstream of the EGFP abrogates its mitochondria-targeting ability. Transmission electron microscopy confirms the ability of S27 to import EGFP into the mitochondria. Importantly, by mutagenesis study, we delineated the specificity of the mitochondria-targeting ability to the arginine residue at the 14th position. The R14A SARM mutant also showed reduced apoptotic potential when compared with the wild-type. Taken together, S27, which is a bona fide signal sequence that targets SARM to the mitochondria, explains the pro-apoptotic activity of SARM.